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FIRST OFFICE ACTION 



1. The restriction requirement is withdrawn in view of applicant's remarks. Claims 34-157 
will be examined in their entirety. 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims (first group claims 34-39, 43, 45, 46, 56, 57, 59, 60-62, 71), (second group claims 
72-81, 83, 85, 86, 96, 97, 99, 100, 102), (third group claims 104-107, 109, 130-132), and (fourth 
group claims 133-136, 138, 139, 144-149, 154) are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Phillips US Patent No. 4,383,757. (This is a new reference.) 



The following chart shows the comparison of the first group claims with Phillips 
teaching. 



The first group claims: 

34. A method of making a microlithography 
system that forms an image onto an object, 
comprising the steps of: 



Phillips teaching : 

Phillips teaches a method and an apparatus 
for making a microlithography system that 
forms an image onto an object; 
the object reads onto Fig. 1 the wafer 33; 



providing an irradiation apparatus that 
irradiates the object with radiation to form 
the image on the object; 



Fig. 2A shows an irradiation apparatus (or 
the focus detector 1 1); 
the radiation apparatus includes a mercury 
lamp 18, optical fibers, beam splitters 15, 
17, projection lens 13, detectors 29, 31, and 
the associated circuit elements; 



providing a movable stage associated with 
the irradiation apparatus; 



Fig. 1 shows a lens positioning apparatus 
107; the movable stage could read onto 
several different elements, for example, the 
projection lens 13 (Fig. 1), or the projection 
lens enclosure 1 13 (Fig. 9), or the base 109 
(Fig. 9), or the reticle holder 117; etc. 



Application/Control Number: 09/880859 
Art Unit: 2837 



Page 3 



providing a first support structure; 



providing a second support structure 
dynamically isolated from the first support 
structure; 



again, the first support structure could read 
onto several different elements, for example, 
Fig. 9 the support structure 129 (or casting 
129) or the granite block 101; 

the second structure could read onto the 
kinematic lens positioning apparatus 107, or 
any element inside the positioning apparatus 
107, such as the vertical bars 1 15 (Fig. 9), 
the reticle holder 117, the base 109, or the 
combination of the elements; 
it is very important to note that the position 
apparatus 107 is dynamically isolated from 
the casting 129 by air bearings 119, 121, 
123, 125, 127, etc. shown in Figs. 10A and 
10B; 



providing a drive to move the movable stage 



such that a reaction force exerted by the 
movement of the movable stage is 
transferred to the first support structure; and 



providing a position detector to detect a 
position of the movable stage, 

the position detector being supported by the 
second support structure. 



35. A method according to claim 34, 
wherein the second support structure 
supports the irradiation apparatus. 



Fig. 12 shows a servomotor 175, a ball 
screw 171, and a ball nut 185; 
these elements together is a drive to move 
the lens positioning apparatus 107; 

as explained previously, and also shown in 
Figs. 1 and 9, the drive (Fig. 1) is fixed to 
the casting 129 (Fig. 9), therefore, any 
reaction force produced by the servomotor 
175 (Fig. 12) is automatically transferred to 
the casting 129; 

Fig. 1 shows a focus detector 1 1 ; 
Fig. 2 A shows the details of the focus 
detector 1 1 ; 

the focus detector 1 1 is supported by the lens 
positioning apparatus 107, as clearly shown 
in Fig. 1. 

Fig. 1 shows that the focus detector 1 1 is 
supported by the lens positioning apparatus 
107. 
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36. A method according to claim 35, 
wherein the irradiation apparatus includes a 
projection system. 



37. A method according to claim 36, 
wherein the projection system optically 
projects the image. 

38. A method according to claim 36, 
wherein the movable stage is located below 
the projection system. 

39. A method according to claim 35, 
wherein the irradiation apparatus includes a 
mask holder that holds a mask that defines 
the image. 

43 and 46. A method according to claim 34, 
wherein the movable stage is a guideless 
stage having no associated guide member to 
guide its movement. 

45. A method according to claim 34, 
wherein the movable stage is provided on 
the second support structure. 

56. A method according to claim 34, 
wherein the second support structure is 
supported on a foundation. 

57. A method according to claim 56, further 
comprising: providing a block between the 
foundation and the second support structure. 



Fig. 2 A shows a projection system, 
including a mercury lamp 18, two light 
sources 19, 21, light beams, beam splitters 
15, 17, projection lens 13, detectors 29, 31, 
and control circuit. 

the mercury lamp is an optical light source, 
therefore, the projection system is an optical 
system for projecting an image onto the 
wafer 33. 

Fig. 9 shows a base 109, which is a movable 
stage; 

the base 109 is located below the beam 
splitter 15. 

Fig. 9 shows a reticle holder 1 17 which 
holds a reticle 35. 



None of Phillips Figs. 1, 9, 12 shows any 
guide member, therefore, Phillips' movable 
stage is a guideless stage. 

Fig. 9 shows the movable stage (base 109 or 
reticle holder 1 17) on the position apparatus 
107. 

Fig. 9 shows a granite block 101, the block 
101 supports the complete system, including 
supporting the lens positioning apparatus 
107 and the casting 129. 

Fig. 9 shows a stage 103. 
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59. A method according to claim 56, Fig. 9 shows a granite block 101, which is a 

wherein the foundation is the ground or a base structure, 

base structure. 



60. A method according to claim 34, 
wherein the drive comprises a linear motor. 



61. A method according to claim 60, 
wherein the linear motor comprises a 
magnet and a coil. 

62. A method according to claim 61, 
wherein the first support structure supports 
one of the magnet and the coil. 



71. A method according to claim 34, 
wherein the first support structure at least 
partly supports the drive. 



A very strict definition of a linear motor is a 

motor constructed in a linear fashion, 

however, in many cases, a rotary motor with 

a ball screw and a ball nut all together could 

be called a linear motor; 

Phillips teaches a linear motor of the second 

type. 

All synchronous motors have magnets and 
coils. 



Figs. 1 and 9 show the casting 129 - 
supporting the drive; 

the drive includes the servo motor 175 (Fig. 

12); 

the servo motor 175 includes both magnets 
and coils; 

further, the servo motor 175 is support by 
the casting 129. 



Same reason as claim 62 above; 
it is noted that the casting 129 supports the 
servo motor 175, therefore, the first support 
structure (the casting 129) at least partly 
supports the drive (the servomotor 175). 



The second group claims 72-81, 83, 85, 86, 96, 97, 99, 100, 102, the third group claims 
104-107, 109, 130-132, and the fourth group claims 133-136, 138, 139, 144-149, 154 are all 
similar to that of the first group claims 34-39, 43, 45, 46, 56, 57, 59, 60-62, 71. Explanation of 
the second through fourth group claims are therefore omitted. 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims (first group 44, 47, 51, 52), (second group 84, 87, 91, 92), (third group 1 14-120), 
and (fourth group 150, 156, 157) are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Phillips. 

Regarding claims 44, 51, 84, 91, 1 14, 115, Phillips teaches a movable stage that moves 
the reticle 35, see Fig. 9. Phillips does not teach a movable stage that move a substrate. 
However, the same structure can obviously be used for moving a substrate stage. 

Regarding claims 47, 52, 87, 92, 120, 150, Phillips' vertical movement structure 
obviously could be rotated 90° for the horizontal movement. The air bearings 1 19-127 (Fig. 
10A) could support the structure in a vertical direction for horizontal movement. 

Regarding claim 116, Phillips shows beam splitters 15, 17. Phillips does not show any 
mirror. However, a mirror can be inserted in the Phillips optical path to change the optical 
direction, if needed. 

Regarding claims 117, 119, the Phillips' stage is a guideless stage. 

Regarding claim 118, Phillips' movable stage (base 109, Fig. 9) is provided on the 
positioning apparatus 107. 

Regarding claim 156, the first member could read onto the ball screw 171 (Fig. 12) and 
the second member could read onto the ball nut 185. Alternatively, the first member could read 
onto the rotor of the servo motor 175, the second member could read onto the same ball nut 185. 

Regarding claim 157, if the rotor is read as a first member, then the rotor is a permanent 
magnet rotor, and therefore, meets the limitation of claim 157. 

6. Claims (first group 34-57, 59-63, 65-67, 69-71), (second group 72-97, 99, 100, 102, 103), 
(third group 104-107, 109, 110, 112, 114-124, 126, 127, 129-132), and (fourth group 133-136, 
138-140, 142, 144-154, 156, 157) are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Hinds US Patent No. 4,654,571. (This is a reference cited by applicant in the 
PTO-1449, paper #4, sheet #5 of 1 1.) 

The following chart compares applicant's claim 34 (the most comprehensive claim) with 
Hinds teaching. 



Application/Control Number: 09/880859 
Art Unit: 2837 



Page 7 



Claim 34: 

A method of making a microlithography 
system that forms an image onto an object, 
comprising the steps of: 

providing an irradiation apparatus that 
irradiates the object with radiation to form 
the image on the object; 

providing a movable stage associated with 
the irradiation apparatus; 

providing a first support structure; 

providing a second support structure 
dynamically isolated from the first support 
structure; 



providing a drive to move the movable stage 

such that a reaction force exerted by the 
movement of the movable stage is 
transferred to the first support structure; and 



providing a position detector to detect a 
position of the movable stage, 

the position detector being supported by the 
second support structure. 



Hinds teaching : 

Hinds Fig. 1 shows a complete system and 
method for making a microlithograph onto 
an object; 

the object reads onto the wafer 14; 

Fig. 1 shows a photo head 16, the photo 
head 16 irradiates image onto the wafer 14, 
see text column 1, line 16, for example; 

the platform 10 is a movable stage; 
alternatively, the device that holds the wafer 
14 could also be read as a movable stage; 

the table surface 20; 

the platform 10; 

it is noted that the platform 10 is 
dynamically isolated from the table surface 
20 by air bearings 12, namely, there is no 
mechanical contact between the platform 10 
and the table surface 20; 

Fig. 2 shows coils 64-67; 

in order for the platform 10 to move, the 
coils in the platform 10 must exert a force 
toward the magnets 22 on the table surface 
20, the magnets 22 absorb the reaction force 
and push the coils forward to move the 
platform 10; therefore, the reaction force is 
absorbed by the table 20; 

the laser interferometer 32, 33, 34; 

the interferometer is located to the table 20 
and fixed to the table 20. 
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Regarding claims 35, 40, 41, the photo head 16 is supported by the table structure 20. It 
is noted that the photo head 16 cannot be supported by the platform 10 because the platform 10 
must move relatively to the table 20 for receiving image from photo head 16. The photo head 16 
must be fixed to the table 20. 

Regarding claims 36 and 37, the photo head 16 is an optical projection system. 

Regarding claim 38, the platform 10 is located below the photo head 16. 

Regarding claim 39, Fig. 1 shows a photomask 17. 

Regarding claim 42, the first mirror reads onto the reflectors 40-42, the second mirror 
reads onto the mirror 46. 

Regarding claims 43, 46, 65, 69, the magnets 22 are fixed to the table 20, the coils 64-67 
and the air bearings 12 move freely over the table 20 without any guidance system. 

Regarding claims 44, 51, 66, 70, the wafer 14 is a substrate. 

Regarding claim 45, the movable stage and the second support structure together read 
onto the platform 10. 

Claim 47 reads onto Hinds teaching as follows: 

A method according to claim 46, wherein the second support structure (the platform 10) 
includes a base member (the air bearings 12, see Fig. 2), the guideless stage is movable 
over a surface (the surface of the air bearings 12) of the base member on a bearing (the air 
bearing 12 pushes the platform 10 upward by flowing air so that the platform 10 can be 
moved freely by the force of the magnets/coils interaction.) 

Regarding claims 48, 49, 53, 54, the air bearings 12 is a non-contact supporting device. 
Regarding claims 50, 55, the magnets 22 and the coils 64-67 provide non-contact bearing. 
Claim 52 reads similar to that of claim 47 shown above. 

Regarding claims 56, 57, 59, all equipments must be supported by a foundation, including 
Hinds system. 

Regarding claims 60, 61, 62, the coils 64-67 and the magnets 22 together constitute a 
linear motor. 
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Regarding claim 63 , Hinds system includes the rotation of the platform 10, see column 1, 
last line; column 3, line 38; column 5, last line, the angle 0; etc. 

Regarding claim 67, Fig. 1 shows X and Y servo circuits 58. Column 5, last line 
describes X, Y positioning. 

Regarding claim 71, the table 20 supports the magnets 22. It is noted that magnets 22 is a 
part of the drive, in that the magnets cooperate with the coils to move the platform 10. 

The above rejections explain the first group claims. The second, third, and fourth group 
claims read similar to that of the first group claims, explanations are therefore omitted. 

7. Claims 58, 98, 108, 137 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hinds as applied to first through fourth groups claims above, and further in view of Kembo et al 
US Patent No. 4,803,712, (The Kembo reference is cited by applicant in the PTO 1449, paper 
#4, sheet 7 of the 1 1 sheets.) 

Regarding these claims, Kembo et al Fig. 3 clearly shows a vibration isolator 1 1 , position 
between the floor 1 and the system above vibration isolator 1 1. In view of the Kembo et al 
teaching, it would have been obvious to a skilled person in the art to add such a vibration isolator 
to Hinds system, if the floor of the Hinds system is indeed required such a vibration isolator. 

8. Claims (first group 34, 63, 64, 67, 68), (second group 72, 101), (third group 104, 1 10- 
114, 125, 127, 128), and (fourth group 133, 139-145, 155) are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Salter et al US Patent No. 4,980,718. (This is a new reference.) 

OR ALTERNATIVELY 

These claims are rejected under 35 U.S.C. 103(a) as being unpatentable over Salter et al 
in view of the general arrangement of elements and the structure of Hinds 4,654,571 patent cited 
in paragraph 6 above. 

Regarding claims 34, 63, 67, 72, 104, 110, 112, 114, 127, 133, 139, 140, 142, 144, 145, 
Salter's Fig. 5 shows a similar arrangement, including wafer stage 25, reticle plate 5, optical 
system 20, etc. Fig. 8 shows a carriage 59, a base table 62, etc. 

Most importantly, Salter Fig. 8 shows gas bearings 65, 60 for isolating Jhecarriage 59 
from the table 62. Fig. 8 further shows a linear motor (or stepping motor) 68 for moving the 
carriage 59. It is important to note that the linear motor must have coils and magnets, one of the 
coils and magnets is located on the table 62, and the other of the coils and magnets is located on 
the carriage 59. The coils and the magnets are in a non-contact arrangement, and also no 
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guidance between them. The same structure is also shown in Hinds teaching explained in 
paragraph 6 above. 

Regarding claims 64, 68, 101, 111, 113, 125, 128, 141, 143, 155, Salter's column 9, lines 
49-50 clearly shows the yaw error correction. 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

10. Any inquiry concerning this communication should be directed to Bentsu Ro at telephone 
number (703) 308-3656. 

December 20, 2001 




